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with future direction 
of study 
The present study reports the total number of acute leukaemias diagnosed 
in Kelantan over a period of 36 months by morphology, cytochemistry and 
flow cytometry or immunophenotype using ten monoclonal antibodies (to cell 
surface CD or HLA-DR antigens) coupled with fluorescein isothiocyanate (FITC) 
& phycoerythrin (PE). 
. ./ 
A total of 69 cases gives an annual incidence of 1.4 per 100,000 population. 
Acute lymphoblastic Leukaemia (ALL) is more in children and acute 
myeloblastic leukaemia (AML) at all ages, but increases with age. 
The racial origin is roughly in proportion to the ethnic make up of Kelantan 
and the ratio between male and female is 1 . 1 : 1 . In the older age group, 
the number of cases is higher in female and in contrast, the number of cases 
in the younger age group is higher in male. 
Of these cases, about 50% expressed those antigens which are not associated 
with the main lineage and were diagnosed as biphenotypic which is higher in 
this study than those reported elsewhere. The expression of CD34 stem 
cell antigen with or without CD7 or the expression of CD7 with or without 
CD34 in AML was statistically significant. Whether the coexpression of 
antigens and an inverse relationship between AML & B-ALL shown in this 
study affect the prognosis of the disease remains to be ascertained 
suggesting that it requires further study with future direction as follows: 
(a) the immunophenotype & karyotype or gene rearrangement, 
in addition to the traditional microscopy for cell morphology 
and cytochemistry of peripheral & bone marrow cells, 
(b) the outcome of chemo or bone marrow therapy, and 
(c) the long term follow up of cases. 
Our preliminary data on survival rate is difficult to interpret because of 
short term follow up and small number of cases. 
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Incidence and Cell·Surface Immunophenotype 
of Acute Leukaemias in Kelantan 
ANIL DASGUPTA·~ NORAZMI MOHO. NOR~ JAMARUDDIN MAT 
and NICHOLAS JACKSON1 
Depanments of Immunology and Medicine1, School of Medical Sciences, 
University Sains Malay~ia, I 6150 Kubang Kerian, Kelantan, Malaysia. 
(Received 15 September 1994/Accepted 2 April1995) 
Abstract. The present study reports the total number of acute leukaemias diagnosed in Kelantan over a period of 
16 months by morphology, cytochemistry and flow cytometry. A total of 38 cases gives an annual incidence of 
1.3 per 100,000 population. Two cases could not be assigned a cell lineage. Of the remaining 36 cases, 39% were 
found to express the stem cell marker CD34 and 50% were biphenotypic which is higher than some studies 
reported elsewhere. · 
INTRODUCTION 
Acute leukaemias are neoplasms resulting 
from the clonal expansion of haemopoietic blast 
cells, the exact cause of which is still unknown. 
The diagnosis of the disease has traditionally 
been confirmed by morphology of peripheral 
blood or bone marrow cells in conjunction 
with cytochemistry ( 1). Recently~ immuno-
phenotyping (2,3) and cytogenetics (4) have 
played increasingly important roles in the 
classification of these diseases (5). Some of the 
leukaemias may be confidently diagnosed from 
morphology of the peripheral blood or bone 
marrow but others require immunological or even 
molecular techniques to accurately assign a 
lineage and thus give appropriate treatment. 
The detection, in some cases, of antigens 
normally associated with different lineages on 
the same leukaemic cell has raised questions 
about whether such co-expression has any effect 
on prognosis or management (6). In this 
study, we have sought to establish the incidence 
and immunophenotypic spectrum of acute 
leukaemia in Kelantan. 
MATERIALS AND METHODS 
Study population. All cases of acute leukaemia 
which were diagnosed at the Hospitals of the 
Ministry of Health and the Universiti Sains 
Malaysia in Kelantan during the period from 1 st 
December 1992 to 31 st March 1994 were 
studied. The diagnosis of acute leukaemia was 
made by cytomorphology and cytochemical 
studies which were performed by Giemsa and 
enzymatic stain, respectively. Myeloblastic 
leukaemia cases were classified according to the 
French-American-British (FAB) classification (7). 
Cases were assigned as acute myeloblastic 
leukaemia (AML) if the cells were positive for 
either peroxidase or esterase. If these two stains 
were both negative, then the case was assigned as 
acute lymphoblastic leukaemia (ALL), unless the 
immunophenotyping results showed expression of 
* Corresponding author. Mailing address: A. Dasgupta, 
Department of Immunology, School of Medical Sciences 
University Sains Malaysia, 16150 Kubang Kerian. Kelantan: 
Malaysia. Telephone: 60 9 765 1700. Fax: 60 9 765 3370. 
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pure myeloid antigen, in which case it was 
assigned as AML. 
Cell surface immunophenotyping. A panel of 
directly conjugated fluorescent monoclonal 
antibodies (MoAb) were obtained from Becton 
Dickinson. Half the MoAb were labelled with 
fluorescein isothiocyanate (FITC) and the other 
half with phycoerythrin (PE) which emit green 
and red fluorescence respectively. They were 
used in the combinations as shown in Table 1. 
Specimens of peripheral blood or bone marrow in 
EDTA received by the laboratory were subjected 
to standard Ficoll-hypaque density gradient 
centrifugation. An aliquot of mononuclear cells 
thus isolated was stained by modified Giemsa to 
determine the percentage of blasts in the cell 
preparation to aid in the setting of light scatter 
gates. Details of cell preparation by density 
gradient, morphological evaluation by the 
different stains, and analysis of cell r.urface 
phenotype by the flow cytometer w~re those 
found in the laboratory manual (8) prov1ded along 
with the FACScan by Becton Dickinson. For each 
MoAb, at least 10,000 mononuclear cells were 
analysed by the Flow Cytometer (FACscan) 
equipped with an argon-ion-laser operating at 488 
nm wavelength. For analysis, the mononuclear 
cells were divided into groups based on forward 
and right angle light scatter characteristi~s (9) in 
which forward light scatter measures stze, and 
right angle light scatter measures the complexity 
of the . .cells. In this way, the blast cell population 
was selected and a 2D dot plot was generated for 
each pair of MoAb. The percentage of cells 
positive for each marker was calculated by the 
subtraction computer analysis programme Lysys 
II (10). 
Table 1. The monoclonal antibodies (MoAb) for 
immunophenotyping were used in five pairs. ln each pair. 
one MoAb was coupled to fluorescein isothiocyanate (FITC) 
and orie to phycoerythrin (PE). These pairs are shown with 
their respective cell lineage. associations. 
FITC PE 
COlO (preB cells) CD19 
(B cells) 
CD3 (f cells) CD22 
(B cells) 
CD7 (T·cells/NK cells) CD33 
(Myeloid cells) 
CD34 (stem cells) CD14 
(Monocytes) 
HLADR (DR+ cells) CD 13 (Myeloid cells) 
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Expression of an antigen on more than 
30% of the blast cells was taken as positive. Co-
expression of at least one lymphoid associated 
antigen with at least one myeloid-associated 
antigen on leukaemic blasts was considered as 
biphenotypic. 
RESULTS 
Incidence. Over the period of 16 months, 38 
cases of acute leukaemia were diagnosed among 
the 1.6 million population of Kelantan which is 
one of the states of peninsular Malaysia, 
indicating that acute leukaemias occur at an 
annual rate of at least 1.8 per 100,000. The 
age/sex distribution is shown in Table 2. The age 
of the patients ranged from 8 days to 79 years, 
of which 21 were male and 17 female, the ratio 
being 1.2: 1. Age-related incidence of acute 
leukaemia is also shown in Figure 1 , indicating 
that AML occurs in all age groups whereas ALL 
peaks in childhood. The median age of the ALL 
cases was 5 as compared to 26 for AML. The 
racial origin of the patients was as follows: 35 
Malays, 2 Chinese and 1 Indian, which is 
roughly in proportion to the ethnic make up of 
Kelantan. 
Twenty two cases were ALL and 14 were 
AML. Two cases which could not be assigned a 
definite lineage by any of the means utilised in 
this study were called indeterminate acute 
Table 2. Age & sex distribution of acute myeloblastic 
leukaemia (AML), acute lymphoblastic leukaemia (ALL). 
and indeterminate acute leukaemia (IDL) over a period of 16 
months. 
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Figure 1. Age-related incidence of acute leukaemias in 
Kelantan. 
leukaemia (IDL) and, are not part of the 
remainder of this study. 
Jmmunophenotype. Table 3 shows the 
immunophenotype of the ALL and AML cases. 
CD 13 and CD33 were expressed on the cell 
surface of 13 out of 14 patients with AML 
whereas CD19 and CD22 were expressed on the 
cells of all patients with B-lineage ALL, and CD3 
and CD7 on all patients with T-lineage ALL. 
Of the 36 cases, 39% expressed CD34 (Table 
4), this ·'being less common in patients with AML 
(29%) than in those with ALL (45%). The CD34 
expression was higher in the biphenotypic cases 
(50%) than in the non-biphenotypic (32%) but 
this difference was not statistically significant. 
Biphenotypic exp~ession. Th.e num~er of cas~s 
expressing the dtfferent anttgens IS shown tn 
Table 3. Of the 36 AML and ALL cases, 17 
cases expressed one or more CD antigens which 
are not normally associated with the main 
assigned lineage. 5/14 AML cases expressed 
lymphoid antigens and, among t~e ALL cases, 
11/20 B-lineage and 1/2 T-hneage cases 
expressed myeloid. antigens. As CD7 is n?t 
strictly T-cell restncted, and CD7 + AML ts 
well recognized, the CD7 + AML cases were 
not called biphenotypic. Thus, altogether 14 
cases (39%) were biphenotypic. In the 
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Table 3. The CD antigen and HLA-DR expression of the 14 
cases of AML and 22 cases of ALL in this study. 
Cell surface antigens 
Uneage 
association 
B T myeloid stem 
cell 









3 1 13 13 2 8 8 
11 3 2 8 20 
2 2 2 
Table 4. The expression of CD34 by the 14 cases of AML 
and 22 cases of ALL according to whether they were 
biphenotypic or not. 
CD34+ CD34- %positivity 
positive negative 
AML (n=l4) 4 10 29 
biphenotypic 1 1 50 
non-biphenotypic 3 9 25 
ALL (n=22) 10 12 45 
biphenotypic 6 6 50 
non-bipbenotypic 4 6 40 
Total (n=36) 14 22 39 
hi phenotypic 7 7 50 
non-biphenotypic 7 15 15 
12 biphenotypic ALL cases, the number of blasts 
expressing myeloid antigens varied from 47.4% 
to 91.25%. In the two cases of biphenotypic 
A~L, the number of blasts expressing lymphoid 
antigens was 58.4% and 77.27%, in the CD3+ 
and CD 19 + cases respectively. 
Aslbc J. Mol. Biol. Biotechnol., lbl. 3(2), 1995. 
DISCUSSION 
The annual incidence of acute leukaemia 
in Kelantan (1.8 per 100,000) and the male: 
female ratio (1.2: 1) as obtained from this study 
are similar to Western figures of 2-4 per 100,000 
and 1. 3 respectively ( 11). As in the West, AML 
occurs in all ages, whereas ALL peaks in the first 
two decades of life. Eighty percent of patients 
with B-Iineage ALL were CD 10 + but these cases 
could not be categorized into the • common ALL' 
and 'pre-B ALL • because cytoplasmic mu 
staining was not performed. Expression of CD 14 
was found in only 2 cases of AML and, 
disappointingly for a monocytic marker, there 
was no correlation with the FAB subtype (data 
not shown). 
In spite of the fact that our knowledge on 
lineage specificity has ~ncreased with ~h~ ~dvent 
of immunophenotyping, the specificity of 
monoclonal antibodies ( 12) is still being evaluated 
by studies on normal lymphoid tissues and bone 
marrow (13). However, expression of CD19, 
CD20 or CD22 on the cell surface are taken as B 
cell markers· CD3 as aT cell marker and CD13, 
CD33 or CD 14 as myeloid ceU markers to assign 
a lineage. In view of this, the positivity of CD19 
or CD3 in patients with AML and CD13, CD33 
or CD 14 in ALL was taken as the basis of 
biphenotype, the percentage of which appeared. to 
be higher jn this study (50%) than most studies 
published in the West which v~ fro~~ to 50~ 
(13). Whether such a widely vari~ble m~Idence ~s 
due to (a) the application of va~Iabl~ dia~no~tic 
criteria, (b) the difficulty 1n dIssociating 
leukaemic blasts from normal cells that may pose 
problems in establishing accurate electronic gates 
around leukaemic blast cells, (c) the 
subjectiveness of cell surface immunophenoo/Pic 
interpretation, or (d) the lack of standardized 
technique is still being debated (6). It has also 
been deb~ted whether such biphenotypic acute 
leukaemias have a worse clinical prognosis as 
compared to non-biphenotypi~ cases ( 14) but a 
.consensus on this issue has yet to be !~~h~. As 
"quite a "high proport~n of our patients either 
refuse treatment· at the outset or default from 
treatment, we have ·not been. able to a~alyse 
.. whether those w~th biphenotyptc leukae~Ina have 
·a.worse prognosis. - . 
· Although we found a. htgher r_ate of 
expression of CD34 amo~gst btph~notyptc than 
non-biphenotypic leukaemtas, the dtfference was 
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not statistically significant. It has been reported 
elsewhere (15) that biphenotypic leukaemias have 
an increased expression of CD34. As CD34 is 
expressed on stem cells, this has been taken to 
imply that biphenotypic leukaemias arise from 
such early progenitor cells but this remains 
controversial. 
In conclusion, this study shows that acute 
leukaemia is at least as common in Kelantan in 
peninsular Malaysia as in other parts of the 
world. The proportion of cases which are 
biphenotypic appears higher than elsewhere but 
the significance of this finding requires further 
study. 
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